Functional disability is a major threat to healthy aging ([@CIT0001]) and substantial ethnic group differences in functional limitations and disability have been well documented in U.S. populations ([@CIT0002]). This work has consistently demonstrated ethnic inequalities in functional disability and functional limitations among older adults ([@CIT0002],[@CIT0007]), with lower functioning among African Americans compared with White Americans, the majority of which is explained by known risk factors including socioeconomic deprivation ([@CIT0005]). However, in the U.S. health care system, socioeconomically deprived groups are particularly disadvantaged ([@CIT0008]) compared with the United Kingdom, where, at least at the point of access, all groups have equitable care. In addition, race relations and migration patterns vary significantly between U.S. and UK ethnic groups ([@CIT0009]).

Despite established ethnic inequalities in a range of chronic diseases ([@CIT0010]), ethnic group differences in physical function and disability have not been well explored in the United Kingdom. The elevated cardiometabolic risk experienced by people of South Asian (originating from the Indian subcontinent) and African Caribbean descent is observed as early as childhood ([@CIT0011]). It is possible that these elevated risk profiles may translate to reduced physical function across life, resulting in greater prevalence of functional limitations. One of the few UK studies to examine physical functioning across the UK's major ethnic groups was the community-based Southall And Brent Revisited (*SABRE*) study of older adults ([@CIT0012]). South Asians (with a mean age of 69) reported two to four times higher objectively measured and self**-**reported functional limitations and disability compared with Whites, whereas the African Caribbean sample showed similar, or after adjustment, lower levels of severe disability compared with White Europeans ([@CIT0012]).

To the best of our knowledge, this is the first study to use a national UK sample to examine patterns of different measures of physical functioning across the entire adult life course among the UK's major ethnic groups. We hypothesized that South Asian men and women will report higher levels of functional limitations and that African Caribbean adults report lower levels throughout adulthood compared with Whites.

Methods {#s1}
=======

Cross-sectional data from Wave 1 (2009) of the UK Household Longitudinal Study (UKHLS) were used. Detailed information on the sampling frame and data collection procedures are available elsewhere ([@CIT0013],[@CIT0014]). In brief, the UKHLS is a longitudinal panel survey, which began in 2009, with a representative sample of 40,000 UK households and a boost of ethnic minority participants ([@CIT0013]), designed to include at least 1,000 individuals from each of the five major ethnic groups in the United Kingdom: Indian, Pakistani, Bangladeshi, Caribbean, and African. Participants are surveyed annually, completing a computer-assisted interview providing information on socioeconomic position, attitudes, behaviors, and medical history. Due to substantial reduction in sample size for follow-up data from Waves 1 to 2 (particularly apparent among South Asian and African Caribbean participants, with losses of up to 44% of the Wave 1 sample ([@CIT0015]), cross-sectional data from Wave 1 only were used to examine patterns of physical functioning across different adult life stages in these analyses of the UK's major ethnic groups.

Physical Functioning {#s2}
--------------------

Self-reported physical functioning was assessed using two different instruments. The SF-12 is a well-validated measure of perceived health status ([@CIT0016]), and has been used internationally in studies of chronic disease and in multiethnic populations ([@CIT0017],[@CIT0018]). A dichotomous variable was created using responses to two SF-12 items that assessed whether participants' health limited them in climbing stairs and participating in moderate activities (these SF-12 items most closely relate to physical functioning and most closely resemble items from other functional limitations questionnaires ([@CIT0019]). Where participants reported any level of limitation in response to either of these two questions, they were classified as having functional limitations.

Alongside functional limitations (which was chosen as the primary outcome of interest because it represents less severe dysfunction than other available measures and was expected to have greater discriminating ability across the full range of ages including in younger age-groups), we also examined the following measures in sensitivity analyses. The SF-12 Physical Component Score (PCS) was calculated to give a continuous measure of physical functioning; scores range from 0 to 100 (higher scores indicating more favorable levels of functioning). Participants were also asked five questions asking whether "health problem(s) or disability(ies) mean that you have substantial difficulties with any of these areas of your life?" These five areas of life were associated with physical function: mobility, lifting, carrying/moving objects, manual dexterity, physical co-ordination/balance, and difficulties with own personal care (eg, dressing, taking a bath). If a participant recorded any level of difficulty for any of these questions, they were categorized as having a functional disability.

Ethnicity {#s3}
---------

Ethnic identity was self-identified by participants on the basis of a modified version of the Office for National Statistics 2011 Census ethnic group question ([@CIT0020]). The ethnic groups for comparison in this study were White British, South Asian and African Caribbean (*n* = 4,815 with a self-identified ethnicity other than these three groups were excluded from analyses).

Covariates {#s4}
----------

Demographic, socioeconomic, anthropometric, and medical variables were selected a priori from the UKHLS dataset on the basis of variables known to vary by ethnicity and identified previously as important drivers of functional decline, [Table 1](#T1){ref-type="table"} ([@CIT0002],[@CIT0004],[@CIT0012]). As a variable of interest, age was divided into four adult life stages (adapted from a previous categorization ([@CIT0021]): *early adulthood* (18--34 years), *early middle age* (35--49 years), *late middle age* (50--59 years), and *older age* (60+ years). While 65 years has been used as the cutoff for older age elsewhere ([@CIT0021]), we lowered this limit to 60 to increase the number in our *older* category for analyses because of an under-representation of UKHLS adults aged 65+. Education was divided into four categories, ranging from *no education* to *degree and higher.* Marital status was divided into *married/cohabiting* versus *not married.* Clinical history data including diagnoses of cardiovascular disease (CVD), diabetes, and hypertension were collected through self-report and body mass index (BMI) was calculated based on self-reported height and weight, kilograms divided by meters squared.

###### 

Wave 1 Sample Characteristics (UKHLS Participants With Complete Data)

                                   White British   South Asian   African Caribbean                                   
  -------------------------------- --------------- ------------- ------------------- --------------- --------------- ---------------
  Age (years)                      48.7 (18.4)     48.2 (18.3)   37.6 (15.2)\*       36.1 (13.8)\*   41.2 (16.5)\*   40.1 (14.7)\*
  Age range (%)                                                                                                      
   18--34                          24.9            26.0          48.8                53.2            37.8            39.3
   35--49                          26.8            28.0          30.1                29.9            36.7            37.4
   50--59                          16.7            16.5          11.2                9.5             11.0            12.6
   60+                             31.6            29.5          9.8\*               7.4\*           14.5\*          10.7\*
  Education (%)                                                                                                      
   Below GCSE/no education         15.8            9.6           17.9                23.1            14.2            14.9
   Up to GCSE or equivalent        42.7            41.3          27.3                30.9            32.6            32.0
   Up to A-level or equivalent     13.6            10.1          13.1                14.7            14.9            13.0
   Degree and higher               27.9            29.1          41.7\*              31.4\*          38.3\*          40.1\*
  Marital status (%)                                                                                                 
   Married/cohabiting              54.0            48.1          63.0\*              65.0\*          41.3\*          31.1\*
   Single                          31.5            27.8          32.9                22.5            46.6            47.6
   Separated                       1.9             2.9           1.8                 4.4             3.6             7.3
   Divorced                        8.3             11.5          1.4                 3.9             6.0             9.0
   Widowed                         4.3             9.8           0.9                 4.2             2.5             5.1
  Country of birth (%)                                                                                               
   Born in the United Kingdom      97.5            97.7          28.4\*              35.7\*          27.1\*          29.8\*
  Employment (%)                                                                                                     
   Currently employed              58.1            52.1          62.4\*              35.4\*          49.8\*          50.3
  Functional limitations (%)       25.6            33.2          22.7\*              34.0            17.8\*          29.5\*
  SF12 PCS                         49.4 (11.3)     48.9 (12.1)   51.0 (10.2)\*       48.8 (11.3)     52.2 (9.8)\*    49.8 (11.2)\*
  Functional disability (%)        19.8            22.6          13.1\*              16.1\*          11.1\*          14.9\*
  Long-term limiting illness (%)   38.6            39.7          21.7\*              24.2\*          20.9\*          25.2\*
  Cardiovascular disease (%)       9.6             5.8           5.4\*               3.0\*           2.9\*           2.5\*
  Diabetes (%)                     7.0             4.8           10.1\*              9.4\*           6.4             6.5\*
  Age of diabetes diagnosis        52.6 (17.2)     51.2 (18.3)   45.8 (13.5)\*       40.6 (15.0)\*   47.9 (14.6)\*   46.1 (14.5)\*
  Hypertension (%)                 20.8            19.7          11.1\*              11.1\*          13.4\*          19.0
  Body mass index (kg/m^2^)        25.5 (7.7)      23.1 (10.9)   22.9 (9.3)\*        20.7 (11.9)\*   22.7 (11.2)\*   21.3 (14.6)\*

*Note*: Data presented as mean (*SD*) or percentages as appropriate.

PCS = Physical Component Score; UKHLS = UK Household Longitudinal Study.

\*Ethnic group comparisons with White British as reference category, *p* \< .05.

Data Analysis {#s5}
-------------

UKHLS participants with complete data on all variables of interest were included in analyses. Baseline characteristics were compared across ethnic groups (White British as reference category), using chi-square tests, independent samples *t*-tests, and Mann--Whitney *U*-tests as appropriate.

Logistic regression analyses tested ethnic differences in functional limitations (White British as reference category). Interactions between ethnicity and age-group and between ethnicity and sex were formally tested and where observed, subsequent models were stratified by age-group and sex. Model 1 adjusted for age (continuously modeled to account for potential confounding by age within age-groups), model 2 included additional adjustment for education and marital status, and model 3 additionally adjusted for CVD, diabetes, hypertension, and BMI.

Sensitivity Analysis {#s6}
--------------------

To test the robustness of observed ethnic differences in functional limitations and to examine whether differences were specific to one measure of physical functioning, we used regression analyses to examine ethnic differences in continuous PCS scores (multiple linear regression) and functional disability (logistic regression).

To examine heterogeneity within ethnic groups, logistic regression analyses (stratified by sex and age-group) were performed with ethnic groups split into subgroups (White British, Indian, Pakistani, Bangladeshi, Caribbean, and African), with White British as the reference group (adjustment for age only).

Results {#s7}
=======

Sample Characteristics {#s8}
----------------------

Compared with UKHLS participants who had incomplete data (*n* = 3,339, of whom 3,316 were missing data on self-identified ethnicity and 23 people with coded ethnicity \[White British, South Asian or African Caribbean\] were missing data on other variables of interest), participants with complete data and who were therefore included in the main analyses (*n* = 42,778) were more likely to be female (*p* \< .001), older (*p* \< .001), more likely to be degree-educated (*p* \< .001) and employed at a managerial level (*p* \< .001). While there were no differences in functional limitations, those people with complete data were more likely to report functional disability (*p* \< .001).

The Wave 1 total household response rate was 57.6% in the general population sample and 52.0% for the ethnic minority boost sample ([@CIT0015]). Of the 42,778 participants with complete data, 35,816 were White British, 4,450 were South Asian, and 2,512 were African Caribbean. The mean age of this sample was 47 years (*SD* 18.2) and 44% were male ([Table 1](#T1){ref-type="table"}). South Asian and African Caribbean participants were significantly younger than White British participants. South Asian and African Caribbean groups were more likely to be degree-educated and a higher proportion of South Asians were married. In terms of health profiles in the full analytical sample across all age ranges, compared with South Asian and African Caribbean men, White British men were more likely to have a functional limitation, functional disability, long-term limiting condition, CVD, hypertension and higher BMI, yet a significantly lower risk of diabetes (compared with South Asian men only). White British women were more likely to have a functional disability, long-term limiting condition, CVD, hypertension (compared with South Asian women only) and higher BMI, and yet lower risk of diabetes. The less healthy profiles in White British participants were likely to be attributable to their older mean age (when age adjustments were made, ethnic differences in health status were less marked and, in many cases, reversed, with South Asian and African Caribbean participants shown to have less healthy profiles).

Ethnic group, age-group, and sex-specific values for functional limitations are detailed in [Table 2](#T2){ref-type="table"} (see [Supplementary Table S1](#sup1){ref-type="supplementary-material"}, for equivalent tables for Physical Component Score and functional disability). There was clear evidence of increasing prevalence of functional limitations with increasing age in all ethnic groups, as well as dramatic ethnic differences in outcomes between White British and South Asian participants.

###### 

Functional Limitations by Ethnic Group, Age-Group, and Sex

  --------- ----------------------------------- ------------- -------------------
  Men       White British                       South Asian   African Caribbean
            \% with any functional limitation                 
   18--34   8.1                                 9.5           4.8\*
   35--49   14.7                                22.4\*        15.0
   50--59   26.0                                41.6\*        22.3
   60+      48.3                                67.9\*        55.0
  Women                                                       
   18--34   15.1                                20.2\*        14.9
   35--49   23.3                                39.2\*        27.5\*
   50--59   35.8                                59.0\*        43.2\*
   60+      57.2                                79.9\*        74.5\*
  --------- ----------------------------------- ------------- -------------------

*Note*: White British men *n* = 15,613; South Asian men *n* = 2,223; African Caribbean men *n* = 1,034; White British women *n* = 20,203; South Asian women *n* = 2,227; African Caribbean women *n* = 1,478.

\*Ethnic group differences based on logistic regression models, adjusted for age, with White British as the reference category, *p* \< .05.

Ethnic Group Differences in Functional Limitations {#s9}
--------------------------------------------------

Interactions between ethnicity and sex and between ethnicity and age were observed for ethnic group comparisons of functional limitations among South Asian versus White British (*p =* .001 and *p* \< .001, respectively) and among African Caribbean versus White British (*p =* .001 and *p =* .002, respectively). Therefore, ethnic group comparisons were stratified by sex and age-group.

South Asian men at every stage of adulthood (ie, aged 18--60+) were more likely to report functional limitations compared with White British men ([Table 2](#T2){ref-type="table"}). These strong ethnic group differences persisted after controlling for socioeconomic and clinical covariates, which did not substantively influence the effect estimates ([Figure 1](#F1){ref-type="fig"}). The 'fully' adjusted South Asian excess risk became more marked with increasing age (18--34 years: odds ratio \[OR\] 1.63 (95% confidence interval \[CI\] 1.26--2.11); 35--49 years: OR 1.88 (1.49--2.37); 50--59 years: OR 2.10 (1.52--2.88)), culminating in nearly three times greater odds in older South Asian men (OR 2.77 (2.00--3.89)) compared with older White British men.

###### 

Odds ratios of functional limitations by ethnic group and age group (White British = reference, OR = 1). M: Model. Model 1 adjusted for age. Model 2 additionally adjusted for education and marital status. Model 3 additionally adjusted for cardiovascular disease, type 2 diabetes, hypertension, and body mass index. Ethnicity × sex interaction for South Asian versus White, *p = .001*, and African Caribbean versus White, *p = .001*. Ethnicity × age-group interaction for South Asian versus White, *p* \< .001, and African Caribbean versus White, *p* = .002.
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In comparison, there was no ethnic group difference in likelihood of functional limitations between African Caribbean and White British men during any stage of adulthood ([Figure 1](#F1){ref-type="fig"}).

South Asian women had a higher likelihood of reporting functional limitations throughout adulthood compared with White British women, even after adjustment (18--34 years: OR 1.74 (1.44--2.09); 35--49 years: OR 2.37 (1.95--2.89); 50--59 years: OR 1.82 (1.30--2.55). Older South Asian women had nearly four times the odds of functional limitations than older White British women (OR 3.99 (2.61--6.10)).

African Caribbean women had elevated odds of functional limitations in early and late middle age compared with White British women (OR 1.32 (1.06--1.63) and 1.43 (1.04--1.97) respectively); however, this was attenuated with the inclusion of additional covariates in models 2 and 3. Older African Caribbean women reported increased odds of functional limitations compared with older White British women and this association was maintained in the 'fully' adjusted model (OR 1.84 (1.21--2.79)).

Sensitivity Analyses {#s10}
--------------------

### Ethnic group differences in Physical Component Score and functional disability {#s11}

When models were rerun using the continuous PCS score and functional disability as outcomes in place of functional limitations, these sensitivity analyses showed broadly similar results to the main analyses and therefore are presented in [Supplementary Tables S2](#sup1){ref-type="supplementary-material"} and [S3](#sup1){ref-type="supplementary-material"}).

### Subgroup differences {#s12}

Within South Asians, subgroup heterogeneity was observed for men and women, justifying exploring subgroups separately (see [Supplementary File](#sup1){ref-type="supplementary-material"}). In general, all South Asian groups showed greater odds of functional limitations compared with White British, with an accentuated risk in Pakistani and Bangladeshi adults ([Supplementary Table S3](#sup1){ref-type="supplementary-material"}). Caribbean men did not differ from White British men, while African men displayed lower odds of functional limitations in early adulthood, but no difference thereafter. Caribbean women showed a trend towards greater odds of functional limitations than White British women throughout adulthood, while African women demonstrated higher odds after early adulthood.

Discussion {#s13}
==========

Using data from a robustly-designed UK population survey (UKHLS), this paper provides a nationally representative analysis of physical functioning across the adult life course in the UK's major ethnic groups. Compared with White British adults, South Asian men and women were found to report higher functional limitations from middle age onwards. In comparison, African Caribbean men demonstrated a significantly reduced risk of functional limitations in young adulthood, while African Caribbean women demonstrated greater functional limitations in older age compared with White British women.

There is a surprising lack of research examining ethnic group variations in physical functioning in the United Kingdom. To the best of our knowledge, this is one of the first studies to include young adults in the examination of functional limitations and disability, demonstrating associations across the full adult life course, thus providing considerable insight into ethnic group differences in physical functioning in the United Kingdom.

Our findings corroborate those from our examination of the community-based *SABRE* study ([@CIT0012]), demonstrating similar ethnic group patterns of functional limitations and functional disability with a national sample. We extend those results by examining all adult life stages beyond *SABRE*'s focus on older adults, by investigating sex differences and by including additional subgroup variation that the *SABRE* sample did not allow. Despite the difference in measures of physical functioning, the comparability of findings between the two studies provides generalizability and weight to the evidence on ethnic inequalities in functional health observed in the United Kingdom.

The increased odds of functional limitations observed in men and women throughout adulthood across all South Asian subgroups supports other literature of higher risk in South Asian populations in the United Kingdom and elsewhere ([@CIT0012],[@CIT0022],[@CIT0023]). This excess risk for both sexes strengthened with increasing age, while in each age-group, the magnitude of ethnic difference was greater in women than in men. Similar trends were observed for functional limitations and other outcome measures (ie, continuous PCS and functional disability), and the increased risk among South Asians was not explained by socioeconomic differences or major clinical comorbidities to which South Asians have particular propensity ([@CIT0010],[@CIT0024]). It is perhaps surprising that, given diabetes is a strong risk factor for functional disability ([@CIT0027]) and has been associated with a higher attributable risk for muscle weakness in South Asian compared with White middle aged adults ([@CIT0028]), the high prevalence of diabetes did not account for the elevated odds of functional limitations observed in the South Asian groups. In fact, with chronic disease risk factors in the final models, the South Asian excess was often accentuated. However, it is possible that the crude assessment of diabetes diagnosis in the UKHLS did not capture the full profile of diabetes exposure, including younger age of onset and worse glycemic profiles after diagnosis ([@CIT0029]) that could impact physical functioning.

In support of the *SABRE* findings, among African Caribbean men in the UKHLS there was a trend towards lower odds of functional limitations compared with White men, although the scale of this difference was often diminished once covariates were taken into account. It is possible that this reduced risk may be the result of average differences in body composition including higher levels of muscle mass observed in Black groups ([@CIT0030]); however, some work has shown that this does not translate into favorable muscle function ([@CIT0031]). Further research is needed to understand these findings.

Among women, African Caribbeans demonstrated an excess risk of functional limitations compared with White women in mid to late adulthood. While this does not support the *SABRE* findings (in *SABRE*, women and men were pooled and so a risk specific to women would not have been detected), it does support previous U.S. literature that has shown high levels of functional disability among Black American women ([@CIT0032]). This excess has previously been explained by a range of factors including socioeconomic disadvantage, perceived discrimination, high levels of obesity, and diabetes ([@CIT0005],[@CIT0007],[@CIT0033],[@CIT0034]). In our study, the elevated risk in the United Kingdom was observed in both African and Caribbean women relative to Whites, and socioeconomic position and chronic conditions, in particular obesity and hypertension, appeared to play a role in explaining some, yet not all, of the African Caribbean female excess risk.

The significant ethnicity by sex interactions in these analyses highlight the importance of comparing the ethnic groups separately by sex. It is well established that women experience greater functional disability throughout the life course than men ([@CIT0019]); however, it is unclear why South Asian women and, to a lesser extent, African Caribbean women would be predisposed to functional limitations compared with White women. What is clear is that these findings highlight the service implications of addressing women's health needs, as well as demonstrating the importance of taking into account the intersectionality of ethnicity and age in the planning and delivery of women's health care services.

Warner and Brown found that *persistent inequality* explained the continued excess risk of disability throughout the life course among Black women in their sample ([@CIT0032]). Our cross-sectional results suggest that *cumulative advantage/disadvantage* impacts functional health inequalities, with ethnic differentials widening across the life course. Although, we controlled for education in our analyses, residual confounding by lifetime socioeconomic circumstances could have explained our findings.

The findings of this study were unlikely to result from migration experiences since nearly a third of South Asians and African Caribbean were UK-born. Melvin and colleagues' U.S. study demonstrated the 'healthy migrant effect,' with foreign-born participants demonstrating lower functional limitations compared with U.S.-born Whites ([@CIT0035]). While our sample sizes could not accommodate formal comparison of UK- versus foreign-born participants, stratified analyses controlling for age indicated that foreign-born South Asian and African Caribbean participants, in fact, reported more functional limitations than UK-born participants (results not shown).

As one of the first studies to include young adults in the examination of functional limitations and disability, the significant interactions observed for age with ethnicity emphasized important age/cohort differences that required examination. While not as strong as at older ages, some associations were shown to exist at younger ages, which could significantly impact employment opportunities through the most economically active stage of adulthood, middle age ([@CIT0036]); this highlights the need for action in earlier adulthood when there may be more opportunity to effectively intervene, preventing functional decline in high-risk groups and reducing the impact on other health and socioeconomic outcomes.

Limitations {#s14}
-----------

While the study has several strengths including a large multiethnic national sample, there are some limitations to consider. There were other risk factors for which data were not available within the UKHLS that may have helped explain the ethnic differentials observed. For example, ethnic differences in pain tolerance ([@CIT0037]) may contribute to South Asians' lower physical functioning, although adjustment for pain within the *SABRE* analyses did not attenuate ethnic inequalities ([@CIT0012]). We acknowledge our findings could be explained by residual confounding due to factors not collected and therefore included in analyses (eg, depression, health behaviors) or factors included but not adequately captured (eg, diabetes and lifetime socioeconomic position).

Physical function data included were self-reported. Although grip strength was measured during Wave 2, numbers of participants from ethnic minority groups with this measure precluded inclusion in analyses (eg, *n* = 17 for African Caribbeans aged 60+ years). We have shown previously that objective measures of disability mirrored ethnic differentials in self-reported disability ([@CIT0012]). There is also evidence to suggest that self-reports reflect real lived experience and therefore have independent value ([@CIT0038]). There has been a lack of standardization in disability measurement in research; while UKHLS did not measure Activities of Daily Living ([@CIT0019]), its questions were able to capture functional limitations and functional disability. The patterns observed across the three outcome measures indicate robustness of findings and demonstrates that they are not specific to one definition.

The sample bias associated with the UKHLS sample has been discussed elsewhere; overall, although the response rate at Wave 1 was 58%, key characteristics of the Wave 1 general population sample were similar to Census figures ([@CIT0039]). Furthermore, bias introduced by including only participants with complete data meant that women and people of higher socioeconomic position were over-represented. A more detailed breakdown by age over 60 years was not possible due to small samples; we would expect heterogeneity within this group, that is, that a 60-year old's functioning would likely differ significantly from a 90-year old.

Cooper and colleagues highlight the paucity of research examining physical functioning in ethnic minority groups in the United Kingdom ([@CIT0040]) and while this study was not able to examine the longitudinal relationship between physical functioning and ethnicity, we have conducted the first UK-based analysis of ethnic group variation across adulthood, which provides sufficient ethnic diversity and sampling to explore subgroup differences and adjust for a range of socioeconomic and clinical risk factors. In order to develop therapeutic interventions to directly address these inequalities, we need to understand the predictors of functional disability across ethnic groups. Future qualitative research is therefore needed to understand why South Asians experience lower levels of physical functioning compared with other ethnic groups and why African Caribbean men show some protection against it. The unexplained excess functional limitations among South Asian people in the United Kingdom throughout adulthood, but especially as early as young adulthood, is likely to have significant implications for South Asian health, well-being and socioeconomic position. Thus, there is a clear need for action before old age is reached, through improved planning and delivery of preventative health care services.
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